Expression of retinoic acid-synthesizing and -metabolizing enzymes during nephrogenesis in the rat.
Vitamin A signaling through its active form retinoic acid (RA) plays a critical role during kidney development and vitamin A deficiency in the rat induces renal hypoplasia. Here, we describe the distribution of four enzymes of the RA synthetic pathway (aldehyde dehydrogenases ALDH1A1-3 and ALDH8A1) and two enzymes of the degradative pathway (CYP26A1 and CYP26B1) in the developing rat metanephros. We provide evidence that each enzyme displays a cell-type specific expression pattern that changes considerably in the course of renal organogenesis and nephron differentiation. ALDH1A2 expression was restricted to the cortical stroma cell population, whereas ALDH8A1 transcripts were present in emerging renal vesicles. CYP26A1 and CYP26B1 mRNAs were absent during this time. Following nephron induction, ALDH1A1 remained weakly expressed in the UB ends, but was highly expressed in the UB-connected tubule and in all differentiating tubular segments of the developing nephron. ALDH1A2 was strongly expressed in the visceral layer of the developing glomeruli, as well as in cortical collecting tubules. ALDH1A3 mRNAs were found in the developing papilla and ureter. During postnatal nephrogenesis, ALDH1A3 and ALDH8A1 were co-expressed in the ureteric bud ends. CYP26A1 and CYP26B1 were both expressed from E18.5 onwards in S-shaped bodies, in tubular and glomerular anlagen, respectively. On the last day of nephrogenesis in the rat, CYP26B1 expression extended to UB ends. Our results indicate that tubular and glomerular differentiation of the nephron relies upon precise control of the RA metabolic pathway.